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Abstract

The spillway is one of the most important hydraulic installations that are used in
flood management and regulation. Increasing the dissipation of flow energy ,
creating ahydraulic jump 1n stilling basin with a shorter length and identifying
the best model of Computational Fluid Dynamics (CFD) to represent the case are
the main aims of this study. Physical and numerical models were used to present
the effects of different rows of chute blocks and the effect of their shape. 9
physical models and 54 numerical models were studied.

The study models included two groups: the first, five models of standard shape
of the block but in different rows, no blocks to four rows distributed from chute
toe. Each one was studied in six chute slopes, 1:0.8, 1:1, 1:1.2, 1:1.4, 1:1.6,
1:1.8, while the discharge was kept constant at 30 I/s and the tail water 10cm. the
second group was for four models of one row for blocks but in different shape
compared to the standard one. Each model tested when the discharge was 30 Us,
tail water 10 cm and chute slope 1:1.2. For some cases of the first group, the
effect of changing the depths of weir were examined, the were §, 9, 11, 12 cm.
also the influence of different discharges were examined in some models.

In the numerical model, the turbulence model RNG and K-e was used and non-
uniform mesh which has two sizes 0.5 cm and 0.25 cm based of mesh
convergence. Also, aeration model was used for circulation area (turbulence
area) in the hydraulic jump .

In physical modeling the case of slope 1:1.2 were studied. A comparison was
done between physical and numerical models, where the both are valid to
represent the flow, the shape of the hydraulic jump, Froude number. and
velocities values. The range of accuracy laid between 94.8% -97.3% for surface
water profile, and 86.2%-95.6% for velocity profile.

The best value of the consequences depths was happened in the model of the
four rows of blocks at the weir depth of 8§ cm and chute slope of 1:0.8, which the
reduction value reached 44.69%. at the same model the efficiency of energy
dissipation improved to 54.5%. Also, the models of two rows and three rows
gave good values of the efficiency of energy dissipation, which was 25.4% and
14.9%, respectively, at 1:0.8 chute slope. The least circulation length and
supercritical flow length occurred at the model of four rows of blocks at 1:1
chute slope, the values were 17.5% and 94.8%, respectively .

The rate of energy dissipation reached 57.1% in the model of one row of chute
blocks which they have semi-circular shape, and the chute slope was 1:1.2, this
result was similar to the result of the four rows of standard shape blocks .

Whatever the model of energy dissipation, water tail and chute slope play basic
role to control the flow energy.



University of Mosul
Collage of Engineering

Dissipation of Flow Energy Using Chute Blocks

Mohamed Saad Ahmed Alhmdany

M.Sc. Thesis
Dams and Water Resources Engineering / Hydraulic

Supervised by

Lecturer

Dr. MENA AHMED ALSAWAF

1443 A.-H 2021 A.D



